mucociliary escalator. Dissolution of particles is an additional important clearance mechanism.
Lung disease and cigarette smoking itself can affect particle clearance and retention in smokers' lungs. Previous studies have shown that smokers have different aerosol deposition patterns and slower clearance rates than nonsmokers (Albert et al., 1969; San-chis et al., 1971; Cohen et al., 1979). These alterations in clearance are, in part, caused by components within cigarette smoke that affect the quantity and rheological properties of the mucous. Components of cigarette smoke, also, can impair phagocytosis by alveolar macrophages (Ferin et al., 1965). Clearance mechanisms in smokers may be further compromised by lung diseases, such an emphysema and fibrosis, and by exposure to other air pollutants.
Measurements of the long-term retention of compounds associated with cigarette particulates in the lungs are difficult to estimate from data obtained with airway casts or from differences between inhaled and exhaled aerosol concentration, since these methods do not take into account clearance mechanisms. Unfortunately, few data are available regarding the actual retention and sites of deposition of cigarette smoke particles in either nonsmoking humans or animals exposed to ETS. The most accurate method that could be used is quantification of particulate deposits in individual pieces of tissue dissected from the lung. Impossible in living animals, this is a tedious procedure in animal lungs or human material obtained at surgery or autopsy and is especially difficult for large lungs. One can also attempt to quantify dose by examining saliva, serum, or urine. These possibilities are discussed in Chapter 8.
GASES IN ENVIRONMENTAL TOBACCO SMOKE
In addition to the particulate phase, we must also consider exposure-dose relationships for gases in ETS. As before, breathing pattern influences gas uptake. Of particular importance is the difference between oral and nasal breathing. Breathing by mouth increases the exposure of the airways, while breathing by nose (as would be true for nonsmokers exposed to ETS most of the time) offers some protection for the lower respiratory tract.
The most important variable determining the amount and site of uptake is the water solubility of the gas in question. Gases that are highly soluble in water, such as formaldehyde or acrolein, willeathes the ETS, so that the otal dose received by the active smoker is the mainstream smoke ilus a passive smoking dose equivalent to that received by theferent sizes of polystyrene latexational exposure and smoking. Scand. J. Work Environ. Health 8:24-28, 1982.ague: Mouton, 1972. 868 pp.
